In Great Britain, men and women die from respiratory tuberculosis at very different rates. After due allowance is made for variations in age structure, the death rate for men is much higher than for women. Even more striking is the difference between the curves exhibiting age-specific death rates in the two sexes. The male curve is now characterized by a slow rise from early adult life to a peak at about 60 years and then a decline to old age. The female curve, in contrast, rises steeply to a high peak between 20 and 30 years and then falls away almost as rapidly.
the death rate for men is much higher than for women. Even more striking is the difference between the curves exhibiting age-specific death rates in the two sexes. The male curve is now characterized by a slow rise from early adult life to a peak at about 60 years and then a decline to old age. The female curve, in contrast, rises steeply to a high peak between 20 and 30 years and then falls away almost as rapidly.
The aim of this paper is to examine some of the many factors which may be responsible for these different mortality patterns. Investigation has been confined to the examination of existing records, all of which have been taken from various volumes of the Registrar-General's Statistical Review of England and Wales, and from his Decennial Supplement for 1931 . From these tables, numbers of deaths from respiratory tuberculosis by age, sex, social class, and occupation have been extracted for different years. The populations of each group were obtained from the same source. Age-specific death rates were calculated from these figures in various population groups. In a few instances the calculation had already been made by the Registrar-General.
The usefulness of this method of study is limited by the fact that mortality records are the only indices of respiratory tuberculosis used. Death is the terminal event in a disease which may have been going on for many years. A description of the circumstances which are associated at death may bear little or no relation to those which set the morbid process in motion. This is particularly true of circumstances leading to the primary infection with the tubercle bacillus. Tuberculin testing surveys have shown that no significant difference exists between the percentage of male and female reactors (McDougall, 1949a) . This fact suggests that mortality differences may be attributed either to some inherent difference between the sexes, to unequal chances of reinfection, or to other environmental inequalities.
HISTORICAL TRENDS.-Tuberculosis mortality has been falling for at least a century, and consideration of Fig. 1 These historical changes have been studied in detail by Hart and Wright (1939) The retarded decline in mortality from respiratory tuberculosis amongst young adults has been most serious in the large urban areas of the country, i.e. the metropolitan and county boroughs. It is against a background of falling death rates at all ages and in both sexes that the present patterns of mortality must be considered. Even the young female peak figures are no exception to this downward trend though they exhibit it least. The shape of the male curve would seem well explained by the "cohort" hypothesis of Frost (1939) , and though it is less apparent the female curve must be influenced by the same mechanism. McDougall (1949b) Childhood mortality reflects closely the weight of infection to which that generation of children is subjected. The bulk of this infection must originate from infected adults in the child's environment.
It appears probable that once a downward trend is established, as at present, the mortality from tuberculosis will continue to fall until for some reason a given number of infected cases manage to infect a higher number of children of the next generation. Assuming no change in the nature of the tubercle bacillus or in the innate susceptibility of the human host, environmental conditions would seem to be the factors which determine an upward or downward trend.
The problem which remains is to explain why, in spite of the universal downward trend, young women fare less favourably than young men, and older women much more favourably than older men. Springett (1950) The curve for females has much the same shape in both years, and the degree of urbanization appears to influence its shape and level very little. In contrast, the male curve is quite different in rural and urban areas. In both years the male and female patterns are most alike under rural conditions. They are least alike in London and the county boroughs, and the difference is greatest in the 50-65 year age group, that is, in the latter half of the working life. The figures available throw no light on the effect of urbanization on the mortality experience of young adults. In studying the difference between the sexes, one is liable to overlook the great similarity of the steep rise in mortality which takes place between 15 and 25 years of age.
Urbanization seems closely associated with the general level and pattern of male mortality but has very little influence on either the level or pattern of female mortality. Since urbanization itself would seem to be an environmental factor of equal importance to both men and women the cause of the difference cannot be urbanization but something associated with it. Dahlberg (1949) has recently suggested that urban employment is the responsible factor, and it is interesting to note that John Snow (1855) reached the same conclusion.
INFLUENCE OF SOCIAL CLASS. -Fig. 3 , based on Table I , confirms the generally accepted view that tuberculosis mortality is closely associated with socioeconomic conditions. The male and female curves are similar in shape in the five social classes, but the level at which they are set rises as we descend the social scale.
Single women have consistently higher rates than married women, particularly in the younger age groups. The curves for single and married women are nevertheless very similar. Selection can be held responsible for the higher rate for single women, who, if tuberculous, are less likely to marry. The great similarity between the mortality experience of married and single women does suggest that maternity is not the main cause of the high female mortality in young adult life. Fig. 3 shows that this is indeed so.
Social class and all that goes with it appear to have a great influence upon the general level of mortality from tuberculosis in both men and women, but cannot be held responsible for the differences between the sexes. Broadly speaking, men and their wives are subject to the same socio-economic environment, but the male and female curves are widely different in all five social groups.
INFLUENCE OF OCCUPATION.-In studying the occupational mortality figures in Table 11 , one is struck by the very great variety ofpatterns which they describe. With one or two exceptions, however, their essential character is constant, the male rate rising and the female rate falling with advancing age up to the end of the working life. After this point, the male mortality in most of the occupational groups improves.
The exceptions, which are of particular interest, are farmers and their relatives, and agricultural and garden labourers (Fig. 4, opposite) . Only in these groups does any great similarity in pattern exist between the sexes. There is considerable difference in the economic level of these two groups, but they both work in the country and, with the possible exception of coal hewers and getters, are the only groups of rural workers examined.
Coal The high level of tuberculosis mortality of boot and shoe workers has been investigated by Stewart and Hughes (1949) , who considered that the factors probably responsible were selective recruitment and working conditions. They observed that tuberculosis rates were not related to environmental working conditions judged by the usual criteria but did appear to be related to the number of workers per room, large groups faring worse than small groups.
The wives of general labourers share with the wives of miners a high mortality rate in the 16-20 age group. No evidence is available to account for this, although one may guess that the woman who is married before the age of 20 is subject to considerable stress, particularly if her husband has a more than average liability to tuberculosis, and if her economic position is poor.
Selection, small numbers, and the lack of variety of occupations make it dangerous to deduce anything from the rates for single women. In most groups the pattern is of the typical female type, but milliners, hat formers, sewers and trimmers, and charwomen and office cleaners exhibit some similarities to the male type.
In what way does urban employment differ from rural employment and so increase the mortality rate of men in comparison with their wives? Socio-economic qualities such as income, nutrition, and education, may be dismissed because they are not points of difference between rural and urban employment. Population density is greater and available sunshine less in the cities, but these hazards are shared by men and women. Terris (1948) suggested that physical overstrain might be an important factor, but there seems no reason to think that physical strain is greater in urban than in rural occupations. Mental stress, on the other hand, may be greater in urban conditions of work, but there is no obvious connection between this factor and tuberculosis.
We are left with conditions inherent in industrial employment to which men are exposed more than their wives. Industrial air pollution might in some way lower resistance to infection or increase the liability of the breakdown of a quiescent lesion, but existing evidence does not support this explanation. Working conditions in our cities and towns have improved in many ways, but the risk of respiratory infection is still great. Large groups of working people come together day after day in the confined space of the workshop and canteen; there is often crowding and the amount of sunlight and ventilation may be far from ideal. In any large group there may be a case of open pulmonary tuberculosis to whom the same people are exposed over long periods. There is the opportunity for infection and superinfection, the risk increasing with duration of exposure. Men are subjected to these conditions throughout their working lives, and women, for the most part, only until they are married.
CONCLUSIONS
(1) The pattern of female mortality remains fairly constant under varied conditions of socio-economic environment and urbanization. Employment of a few types appears to modify this pattern. Socio-economic factors appear to determine the general level.
(2) The pattern of male mortality is influenced by the degree ofurbanization and the nature ofoccupation, but not by social class. The general level of the curve is influenced by all three factors.
(3) It is suggested that the increasingly unfavourable mortality experience of occupied males with advancing years, in comparison with their wives, is due in part to certain qualities of urban employment. Frequent close contact with many people over long periods seems to be the most likely factor and presumably acts by increasing the risk of exposure to infection and reinfection.
